Purpose: Single-port laparoscopic surgery is a rapidly advancing technique in laparoscopic surgery. However, there is currently limited evidence on the learning curve for this procedure. The aim of this study was to estimate the number of single port laparoscopic cholecystectomies required until improvement in the performance of the technique ceases. Methods: This is a descriptive, single-center study using routinely collected clinical data from 70 patients who underwent single port laparoscopic cholecystectomy between May 2009 and June 2010 at Dong-A University Medical Center in Busan, Korea. The review includes the mean operating time, conversion cases, intra-operative GB perforation, post-operative wound infection and mean hospital stay. Results: The mean operating time of the first 30 cases (the learning period) was 91.83 minutes. After 30 operations (the experience period), it plateaued to an average of 75.25 minutes, which remained steady in the next 40 operations -a reduction of more than 16%. Reduction in the operating time was significant (P＜0.001) between the learning period and the experience period. Other factors including additional ports, intraoperative gall bladder perforation, mean hospital stay, post-operative wound infection were not significantly different between the two periods.
INTRODUCTION
Laparoscopic surgery has obvious benefits, such as diminished postoperative pain, improved safety, reduced length of hospital stay and enhanced esthetic result. As such, laparoscopic cholecystectomy is now accepted as the gold standard for the management of cholelithiasis and gall bladder (GB) polyps. (1, 2) Conventional laparoscopic cholecystectomy used 3 or 4 ports. The use of multiple trocars is the solution for several challenges. At first, it solved problems associated with the conventional instrument's limited degree of freedom.
Second, there is a fixed working envelope surrounding each port created by fulcrum motion around the insertion point of each trocar. Third, it solved the hand-eye dissociation and the two-dimensional field-of-vision. Finally, multiple trocars overcome the deficit of experienced skill. (3) (4) (5) On the other hand, additional ports contribute to postoperative pain, diminish cosmesis and they increase the risks of bleeding, hernia formation and organ damage. The objective of this study was to investigate a surgeon's experience with SPLC and delineate the learning curve for this technically demanding procedure, using improvement in operating time as a proxy for technical skill. Only articulating ins trument were used in the first 30 patients of the study, yet in later cases straight instruments, identical to that used in traditional laparoscopic cholecystectomy, were also used along with articulating instruments.
METHODS
In all cases, the cystic duct was clipped with a 10 mm
Hem-o-Lok clip Ⓡ and the cystic artery was clipped with a 5 mm Hem-o-Lok clip Ⓡ . After dividing the duct and artery, articulating hook electrocautery was used to dissect the gall bladder from its bed in a standard bottom-to-top fashion.
In each case, the gall bladder was directly removed through the port site without a catch bag.
3) Outcome
The parameters studied were operating time (mean, range), number of operations over 90 minutes and under 75 minutes, conversion rate, incidence of postoperative wound infection, intra-operative GB perforation and the mean hospital day. Operating time was defined as time in minutes from the first cutting of skin to final skin closure.
The observed differences were subjected to statistical analysis using Student's t test and two sided Fisher's exact tests: differences were considered statistically significant if P-values＜0.05. The demographic and preoperative data are presented in Table 2 . There were no statistically significant differences between the learning and experienced periods. Table 3 lists some of the measured parameters for the The overall shape of the leveling learning curve conforms to what is known about learning in other areas, (12) (13) (14) suggesting that our findings should have relevance for all surgeons. Thus, from our data, it would be reasonable to deduce that the learning curve for SPLC is in the order of 30 operations.
As shown in Table 1 The limitation of this study is small number of patients included, and the operations were performed by one surgeon at one center. A study with a larger cohort across multiple centers by many surgeons should be performed to accurately determine the learning curve for SPLC.
